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INTRODUCTION
In graph theory, some topological indexes based on vertex degree-and-distance are well correlated with a variety of physico-chemical properties of organic compounds. In 1947, the American chemist Harold Wiener proposed the Wiener index based on the distance between vertices in order to estimate the boiling point of alkanes [1] . Since then, some researchers proposed many variants [2] [3] [4] [5] [6] of Wiener index based on the vertex degree and the distance. In 1994, Gutman, Dobrynin and Kochetova introduced a weighted Wiener index of connected graphs, which was later called the Schultz index [7] [8] . In 1997, Klavzar and Gutman further defined the improved Schultz index by replacing the sum of degrees in Schultz index by the product of degrees [9] , which just was called the Gutman index [10] .
In this paper, our aim is to determine the extremal values and rankings of the vertex Gutman index of the extended double stars and the Gutman index of the family of the extended double stars with a fixed order, and characterize the corresponding extremal vertices and extremal graphs.
II. DEFINITIONS AND NOTATIONS Definition 1. [10] Let T=(V, E)be a graph, d(u)and d (u,v) denote the degree of the vertex u and the distance between the vertices u and v. 
By Definition 1 and Definition 2, the Gutman index of the graph T also can be expressed as 
Meanwhile, we also can get the Gutman index of the
We fist note that:
Then, comparing the size of ) ( 0 u G and
, we can get: 
Case 2. For even
. From Theorem 1, we can get: 
In the view of Definition 1 and Theorem 1, eventually, we can achieve: 
, then the family of the extended double stars with a fixed order can be expressed as
Theorem 5. The extremal values of the Gutman index of the family of the extended double starswith a fixed order n are: 
